Summary. Ewes were immunized against androstenedione (Fecundin) The results of the present study show that significant reproductive wastage occurs in androstenedione-immunized Merino ewes, with lower rates of embryo recovery and delayed embryonic development being found in comparison to controls. Despite increases in ovulation rate of 36\p=n-\52%in Fecundin-treated ewes, the number of fetuses obtained per ewe mated decreased from 1\m=.\00 (control, Group A) to 0\m=.\89 (Group B) and to 0\m=.\69 (Group C). Higher titres of androstenedione antibody were associated with higher reproductive wastage.
Introduction
Normal fertilization rates for sheep exceed 80%, but fertility of mated ewes is usually lower (Kelly, 1984) . This loss of potential lambs, which is of considerable economic importance, has been ascribed primarily to early embryonic mortality. Several attempts have been made to define the extent of the losses which occur at various stages between fertilization and parturition and Edey (1969) concluded that 20-30% of embryos are lost, generally during the first 3-4 weeks of pregnancy. Other studies have reported the incidence of reproductive wastage after a variety of nutritional and other treatments; collectively they show great variability in the extent of embryonic mortality (Edey, 1976; Kelly & Allison, 1976; White, Rizzoli & Cumming, 1981; Parr, Cumming & Clarke, 1982; Lunstra & Christenson, 1982) . However, it is generally accepted that the proportion of embryonic wastage increases with ovulation rate (Kelly, 1984 ).
An immunization procedure in which ewes are actively immunized against androstenedione (Fecundin: Glaxo Animal Health Ltd, Boronia, Victoria, Australia) has become available to increase twinning rate in sheep. Early results indicate that although the ovulation rate can be increased by about 0-4-0-6 eggs per ewe, lambing rates are only increased by 015-0-30 lambs per ewe (Scaramuzzi, Geldard, Beels, Hoskinson & Cox, 1983) . Therefore, the present experiment was designed to measure and partition the reproductive wastage occurring between oestrus and Day 32 of pregnancy in Fecundin-treated and control Merino ewes. This experiment was conducted with 3 replicates; results from the first have already been reported (Boland et al, 1984) . The occurrence of chromosomal abnormalities in the Day 2 embryos (Murray et al, 1985) , the Day 13-14 blastocysts and the Day 24-32 fetuses (Murray et al, 1986) (Murray et al, 1985 (Murray et al, , 1986 
Results

Oestrous response
There were no differences between the 3 replicates within treatment groups and the data have been pooled. Oestrus was recorded from 14 days after removal of sponges and the intervals from sponge withdrawal until this oestrus are presented in Table 2 . The interval was shorter in Group C than in the other two groups. The distribution of this oestrus, presumed to be the second after sponge withdrawal, is illustrated in Fig. 1 
Discussion
The treatments with Fecundin in which different times elapsed between booster immunization and the mating period with entire rams (Groups and C) enabled the effects of significantly different concentrations of antibody on reproductive characteristics to be assessed. Between 7 and 14 days after the booster injection, the mean titre was unchanged and had declined significantly by Day 25. This resulted in effects on several of the reproductive measures taken, both between treated and control groups of ewes and, in some cases, between the 2 treated groups.
The altered oestrous response in Group C may be due to the antibody titres, higher at that stage compared to those in Group B, rendering some ewes temporarily anoestrous. The higher titres may also lead to the shortening of the oestrous cycle as judged by the interval from sponge withdrawal to mating at the second oestrus. However, we do not know whether the time of immunization rela¬ tive to the stage of the cycle was important in producing these differences; the ewes in Group C received the booster injection 5 days after sponge withdrawal while those in Group received it before sponge withdrawal.
Immunization of Merino ewes against androstenedione increased the ovulation rate. Similar increases in other breeds of ewes have resulted in increased lambing percentages (Geldard, Scaramuzzi & Wilkins, 1984) . The present study indicates that immunization of the Merino ewe with Fecundin may lead to problems with egg pick-up by the fimbria and embryonic growth. Decreases in egg recovery and fertilization rates have been reported after progestagen-PMSG treatment (Lunstra & Christenson, 1982) but ewes in the present experiment were mated at a subse¬ quent oestrus. Recovery rates for control ewes are comparable to data in the literature (Mattner & Braden, 1967; Lunstra & Christenson, 1982) (Murray et al, 1985) and these were mostly lost by all 3 groups before Day 13 of gestation (Murray et al, 1986 Edey, 1969) . The total losses (% of corpora lutea) found in this experiment estimated from normal fetuses at Days 24-32 were 32, 47 and 60%, and so it would appear that Fecundin treatment in Merinos does increase reproductive wastage beyond the norm. This could be partly associated with the higher ovulation rates, as it has been suggested that the probability of embryo survival is higher for ewes ovulating one rather than two eggs (White et al, 1981; Kelly, 1984 The causes of retardation in embryo development in the immunized ewes cannot be identified. Retardation is unlikely to result from the high ovulation rates in the immunized animals. In fact, when measured (Table 6 ) twin blastocysts were larger than single blastocysts. Although short-term undernutrition has been shown to affect embryo growth rate (Parr et al, 1982) , it is not a factor in this experiment. The lower rates of cell division, as measured by the mitotic indexes, confirm these observations (Table 6 ). We conclude that retardation has been caused by the altered steroid environment induced by androstenedione immunity.
Fecundin treatment increases lambing percentages by increasing ovulation rate and consequently litter size (no. of embryos/no. of ewes pregnant). Fertility, as measured by percentage of ewes preg¬ nant, is not improved by Fecundin treatment in cross-bred sheep (Scaramuzzi et al, 1983; Geldard et al, 1984) . Improved lambing percentages therefore are normally a result of increased litter size and unchanged fertility. The present experiment clearly indicates that in some situations the fer¬ tility of Fecundin-treated Merino ewes can even be lowered and this serves to offset the gains in litter size, leading to the reduced lambing responses occasionally reported from field tests (Scaramuzzi et al, 1983) . The variability of responses seen with Fecundin usage in Merinos there¬ fore appears to be due to a depression in fertility associated with a loss of ova, a possible decrease in fertilization rates and wastage of early embryos during the first 3 weeks of pregnancy. These effects may be more pronounced at higher levels of circulating androstenedione antibody.
The present results were obtained with synchronized ewes given a single service opportunity. In commercial applications of Fecundin, when individual ewes may have 2 or 3 service opportunities, reproductive performance could be expected to be superior to that observed in this study.
